The steady heat-conduction problem via local fractional derivative is investigated in this paper. The analytical solution of the local fractional Poisson equation is obtained. The local fractional functional decomposition method is proposed to find the analytical solution of the partial differential equation in the steady heat--conduction problem.
Introduction
In this paper, we consider the local fractional Poisson equation in the steady heatconduction problem [1]: where the local fractional derivative of ( ) x β Θ at 0 x x = is given by [2] [3] [4] [5] :
the local fraction Fourier series of ( ) x β Θ is given [6] : where the local fraction Fourier coefficients are:
with local fractional integral of ( )
a b , which is defined [4, 6] :
The local fractional Laplace transform of ( ) x φ is given [6] [7] [8] :
The inverse local fractional Laplace transform of ( ) x φ is given [6] [7] [8] : s µ = > The useful formula is listed [6] :
The local fractional functional decomposition method was proposed in [9] and developed to handle the inhomogeneous wave equations [10] . In this paper, we use the local fractional functional decomposition method to solve the local fractional Poisson equation in the steady heat-conduction problem.
Solving local fractional Poisson equation in the steady heat-conduction problem
Following the local fractional functional decomposition method [9, 10] , we consider the non-differentiable decomposition of the non-differentiable function systems which, for =1 n , leads to:
Taking the local fractional Laplace transform gives:
Therefore, we rewrite eq. (11):
Thus, taking inverse local fractional Laplace transform of eq. (12), we have:
Finally, we obtain the non-differentiable solution of eq. 
Conclusion
In this work, we discussed the local fractional Poisson equation in the steady heat--conduction problem. The non-differentiable solution of the local fractional Poisson equation were obtained by using the local fractional functional decomposition method. The technology is very efficient to solve the partial differential equations in the steady heat-conduction problem.
